In vivo confocal microscopy assessment of the corneoscleral limbal stem cell niche before and after biopsy for cultivated limbal epithelial transplantation to restore corneal epithelium.
Autologous cultivated limbal epithelial transplantation (CLET) is a successful therapy to restore corneal epithelium when limbal epithelial stem cells are damaged unilaterally, which can result in corneal blindness. We used in vivo confocal microscopy (IVCM) to identify the best location in the corneoscleral limbal niche and to harvest autologous epithelial stem cells for CLET. We also ascertained the completeness of limbal structure removal after biopsy and followed the healing process for any evidence of limbal structure reappearance. The 4 meridians of the corneoescleral limbus of 5 healthy donor eyes were scanned clinically and by IVCM before biopsy and 1 week, 1, 3, and 6 months after. IVCM detected palisades of Vogt, the limbal niche hallmark, more efficiently (100%) than clinically (60%), and were consistently better defined at the 12 o'clock meridian, and so this was the site selected for biopsy. The depth of palisades was 80.4±19.8 μm, and of the limbal biopsies was 136.8±19.1 μm, thus assuring that the limbal niche was completely harvested in all cases. Re-epithelialization of the donor site was complete at 1 week. The limbal wound was refilled with fibrovascular tissue, and no limbal-like structures reappeared. The study shows that clinical absence of palisades of Vogt is not necessarily an exclusionary criterion for autologous CLET. IVCM was useful to select the best place for limbal biopsy and identified features not visible clinically. IVCM also confirmed complete removal of limbal tissue by the biopsy. Limbal niche structures did not reappear by 6 months after surgery.